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^^l^S.* 33 ^1 5$t£o\) ^-<8*Rr Ift4. €■ 3*> 

^ ^iHH^^H zV^^Ajl^o^o] ^ 37fl 3] 7>^i^^^ ol-g-^H 3^^ 

[tflfi.3E.] 
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1020030016779 #^ Qz}: 2003/9/2 

3*r€ ^H^^l^^l 71^^ <asW^ ^ ^3 ^3 HUH a input system 

based on three dimensional Inert ial Navigation System and method for trajectory 
estimation thereof} 

> 

£ 6-8: S. 3S] ^*HH 4^. oj^aI^ei^ ^*j^w 0 V*H] ^tr #5.^*>H, 
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1020030016779 #^ U*}: 2003/9/2 



100,200: ^^1 



110,210: 7>^£-fflA-1 



120,220: 41 ^z^iL ^^'S^-f- 



121:^11^^ 



122:^2^^ 



221:^- 



222: w- 



130, 230 ^^^Y 



140, 240:^1 -« 



300:JL^B#*1 



^cMlfi ^1 

<17> ^ 3*H1 ^^Al^^joll 7l^tb ^^l^ ^ °1^ ^ll^W^Hl ^ 

JfrtflSr ojs^V ^A]^ ojOuf- ole]^. 7fl<y *tfl 717H1 2}^ 

* °d^*Hl #*IHSr ^^*1 ^ ^^-7> ^-S-tl- M°14. 7fl^i H^tfl 7171-1-21 <^ 
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1020030016779 #^ 2003/9/2 

^tfl 7)7} ^ ±t$o]vl -%r°)& 7fl^-ol _£_^Ef. 7fl^ ^tfl 7} 

Tii ^ sa^ < a^^]7> js.^^. ^ ^^l?}- ^^cm 

Sfe #ol ^"OflA^ ^o^ei °- ajyj^-g. 4^^- ^ ^ *H^*] 

<i9> 4^ ^-71 <HH -g^tMl-^ ^ <y^#*H cfl?v n^-ofl ^--g-^ 3*>€ ^ 

<20> 3^ ^%>^a1^b^( INS : inertial Navigation System)^ & 3^V€ ^*HHM 

-g-*Mfe 7H1» ^^*>7l 3^ 7}^r£^iL^ 3^ zj-i£7^§ % 

#*>J1 ^iL# -g-^lfe ^ofl *}-g-*Kr Al^efl^- ^Vcf. 3 ^ ^^a]^ 

*$o\)X\^ ZHr^-S. ol-g-tfl 7HH- Tfl^Jl ojcfl y}^ 

<21> £ l^r ^Efl^l ^^^-^^1^^^- °l-§-t> ^Aj^fl^ 

<22> ^Efl^ ^^-^^1^^^- ol-g-^V ^^Aj^Efl^- siH^1(20) ^ <a§|#*l(10)# 

<23> Jr^B#*l(20)fe °g^^l(10)S.-f B)^ ^ 6 J«1 7] 2:^]-^ -g^^ cfl-g-S]^ o] 

liSt^l (20)^1 <^#3H*Vc]-. 
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1020030016779 #^ Q*}: 2003/9/2 

< 24 > oj^^ 1(10) ^ 7 |.^ £ ^ (11)) ^£^(12), 31 ^z|^^. <£^-(13), 

*Pf(14) ^ ^^-(15)1- Sf-tVcf. 
<25> 7 ^ £ ^lAi(ll)^ ol^^ (10) ol ^-^ojd] 7l^M -g-*l < SH ^-§-51^ 7>#£^ 

^iiifl^l^ 7H^iL<y^- ^cl^>Jl, x ,y ^ zfe x^r, y^r ^ z^l ^ 

<26> Z|^c^A^(12)^ °g^^l(10)^ ^-3l<yofl 7}^f>\°l -§-3] <y ofl cfl-§-£)^ ^Hr^ 

^ W b{ W bx ,W by ,W bz)% a$s$H\.6) S^Z^iL ^^(13)5. ^rS^iL^H 

ti>tq^efl<y<Hl^^ 7Hr3E. ^jiL^ sH^Jl, x,y ^ z^r x#, y-% ^ z 

<27> 5]^Z|^li <3AVJ=L(i3)^ y^^X](l2)^B]o] Z^S^S °J^H^}. °d 3 

£ ^rS^iUr ^av^ o. ^ 5]^z]-^ti x ($ ,0 (V )5. ^^^4. 3 #3"^ 

< 28 > ^^-^AVJf(i4)^ 7h^r£^£L ^ sl^^il- <^^r^-. ^^^(14)^ 3^1 

^iL<i 7]^>^ ^1(10)^1 *M]-& 7^1 #Z>\JL, 3]^^^ 7l^§>^ 7>^£^^. 

*l^iL» Tfl^Vcf. ol^ §]-7)^ ^3)-Ali ^Sj.Al 2 ^ ^*|-^3<H1 Sl«fl 7>^>cf. 
<29> ^r>7l^ ^^Hlr-i- ^<5>7l *H ^*M<fl -g-o^ ^-cf. 
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1020030016779 2003/9/2 
oo> § w>^Hefl 0 J(body flame)^ ^*fl SJ^^KlO)^ -g-^^l ^-§-*H 7HrJ£^iL 

<3i> § *J-^Hefl°J (navigation flame)£r wVtqHefl^]*!^ ^#^^1 7]^^H 

<3^ i S# iiB 7 ^] (300)°fl A ~) ^ ^J±» ^r#s]-7l Jfltb 7l 

<32> § J^z^iL^ ^-cf. ^ 7 H1 oHtt nfl ^H^l^ «j-t]H 

» ^pl*icf. ,e AA s\n x °^°] sj^tb sH<5Kr 

e 2(K ) = L <Mc ^9 

<35> ^7|a^ s ,c ^ tfe AA sine, cosine ^ tangent* sH^L, x ^ 3x1 

<36> § w^Hefl^H^ zHrS^iL^l 7l^H s\#A^£-9 ^t*}?} 

4^ ^-4. 



50-8 



1020030016779 



2003/9/2 



<37> 



R(x ) = 



1 <P s $t <Pc e / 

o q> /e c <p c /e c 



<38> 



<39> 



<^7H, s, c ^ tfe sine, cosine ^ tangent* SH*Kn., X 3x1 

« ^ all*. 



<40> 



[^«H 1] d ^» = 



<41> 



2 ] d K « = e Kx ) Ab - G 



<42> 



3] d x = R(x ) Wb 



<43> cq 7 ]*\, r », V », A ", G, ^ ^ 3x1 fl^olJi, G [0A^] r oljL, d^", 

d v - ^ dx fe- r ", F "^xt ^ *1*H tfl^ 3*1 *lcf. 

3*l^iUr 3*>€#^ -g-*]°H olpl^j^ ^^^3g^ofl ^-^ 
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1020030016779 #^ 2003/9/2 

<45> ^AiJ=L(i 5 )^ J=oj:g <H^iL# 1±E^^](20)S #^*14. 

<46> o)Q ^ ^6fl <a^#*l(10)Sl -g-^«a^r JL^B^*](20H1 

<47> ZLxl]^ ^7]9\ Qo] 7>^£^1^4 ^>-§"^ ^ ^ ^ ^ ^ 

J17H.E.3. o]l- oj-g-^ st v j77}7}- ^cf^ cf^ol ojrf. zHrH4!H ^ 7} 

<48> g.^^. *B^^>7) , 42.2^ 3^ ^ 

3 7fl^ 7 >#£^!^<4 37fl ^ zl-^£.^Ail. ol-g-^1 gjl, zHri^IH& 
°1 3711 SI 71-^iAflA^nJo. ol-g.§>^ 3*H1^ -§-^°J* <r 5£fe 3*}^ ^ 

^Al^^ofl 7l^tb ^^^l^Efl ^ ol^i ^^^^^ *H^-*Hf 3Mck 

<49> AJ-71S1 7l#^ ^11- €fl^^>7l £ ^ofl tEf^ 3 ^ ^^/.l^^ofl 71 

°J^Al^Efl^ > oj^^ol 3*}^ -g-^ojofl 7l^H ^"71 -§-^^011 tfl-g-Sl^ 
3lo]ol oi^l^^l. Aj-71 ^^l^^-l- JliB^Hl #^*Kr 

^^Al^^^ olo^A^ -g-^^^^i 7>^£^^, -g-^oj^ 7>^r£^i ^ -g-ZloJ^Jr 7> 
^Sl^iL-I- #^Rr 7>4^H; #^=1 ^71 -g-^oj*!^ 7 ^i^iL ^ ^7l °J 3 
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1020030016779 #^ 2j7}: 2003/9/2 

^*Rr s^z^iL ^<g^; ^*<m #7l -g-*!^ s^z^^l ^ #7l -g-*l 

2J21 7V^£^i<Hl 7la^H #7l -g-*l2j2i 31*1^-1- ##*m #7l -g- 

z|<y^ 21*1^1- 2)321 3g^oii ^°§*Kr < a^;» if-W. 

^"71 S\&^iL ^71 -g-^^^l 7Hr51^J± * #7l -g-*)^ 

^ 7>^£^^1 7)^}o) ±^$>) ^AV4^^ ^fl 2) # ^^^^((J, 1,0 1 >W 1) 

^ 3#^JiL(<i> 2,9 2, V 2)1- ##*Kr ^11^^; ^ ##^1 #7l 

^ Sl^^i ^ #71 -g-Zloj^* sl^^^oll 7l^^H ^^^T ^ # 

7) -g-*)^ ##*Kr ^2^^;!- if-ttq-. 

#71 ^l^-f-olH, #7l -g-^^^ J^^iL $ 1 ^ #7l -g-*)^^ Sl^^i 
$ 2^, $ 1 = tan- l (^fol ), (J) 2 = tan-^irf ) O] ^1 o] *}t}- . 7l X] ; ^1-1^5.511 

0 J51 X,Y,Z Bl-Jl 1" «fl ^m,^ 4 ^ z}-z}- y^^l tfltb -g-^^^I 7>^£^li , 

iL, -g-^°J^ 71-^51^^.1- ^1d1*>ji ( %i^Hefl^ofl tfltb 2 ° el- 3- 

t 1 ? l,? 2^ z » tfl^: -g-^ 0 J^ s^^oi, -g-^^^l * s^^^l- 
21^1^, e 1 ^ v i<jfl 21 s|*hi 21*11 r °°l 3^ ^H^Hr Y ^*\] ^ 

^-^01^^ Sl^^ji-i- ^ul^l-ji, 9 2f | 2°fl 21*1- Sl^Hl 21*11 ^ool ^ 
cq ^ 2H^ ^i^^l cfl*> -g-3)olz0-Sr ^^^^.1- ^nl^jl <J> l£- y 1,0 1 
21 Sl^ofl o^sfl Xo^6\ J^fJ- J^o} ^ o^nl^ ^2 ^ofl cfl^V ^-aloj^l^ Sl^Zl-^ 
ill 2H<5l- J7, $2^rip 2,9 2 4^ ^1*11 -^o^ol ^ 21^1^ 

^2 ^ofl ^-^oj^^ sl^z^i^-i- 2lnl*lcl-. 
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1020030016779 #§| 2003/9/2 

<52> #71 ^U^^H, A oM ^<y^^ 3)*14^1i 0 1 ^ #7l 3)34^1± 

0 2^", 9 1 = tan-'( v/ Aby\ 2 +Abz\ 2 ), 9 2 = tan " 1 ( T^PT^IP" ) O] ^| o] tij-E^^} 
<^7)*\, X,Y,Z 5]-Jl ^ trfl 44 x^H cfl*V o.2l 

7>^£^§i# ^l^Kn, A ^, A ^ 44 y^ofl tfl^}- o. 
7>^£^^, 7|-^£^iL# £H*}jL, ^*i t ^«°- 44 Z^l cfltb 

-g-^oo]^ 7 V#£^ri, -g-^ioj^i^ 7>^S^i# sH^Jl.^Hefl'^H ^ ^S.^ 
^: X °, Y °, Z ° ^3. ^ nfl w i >v 2 ^ 43" 2 ° tfltb 31^4^^-, 

4<y3i^ s)^4^^-l- ^H^i, e i £ v H Y °o] s]^*v ^ ^ 

<53> A o > 7l ^2^^^-ofl^, ^7} -§-3]^^ S1^4^^L (J) ^, $ (t) = a*t + b Si tifB^ 

^Jl, a ^ [$ ( ' 2 ) - $ ( *i)]/( ' 2 _ sH^ji, b ^ - a* '» + $ ( 

<54> # 7 ] T^^o^, s&7) -§-4^ s]^4^i 9 9 (t) = C*t + d <?} «>#4 

*>JL, C^=r [9 ( r ») - 9 ( ' 2 " tl )^r 2)v]*}5L, d fe- - C* ^ + 9 ( r 0» 
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<55> ^7]^ 71^3 *M^>7l ^th l^l ^ 3^ ^r^lH^M 7l 

3]ojol £%--5}jl ^y) -g-^o} ^^^^.1- 3L^H#*W #<N*Kr 

^SH^^H ^-Zlojol 7 >^S^^« #§j*Rr 7^51^ ; # 7 1 -g-*l <9 

^^(<D ,e ; v )* ^^Rr s}*14^i± ^M^^; ^€ #7i -§-^9j^ a?^^ji 

^ A oM ^«ysi 71-^rt^iL^ 7i^H ^7i -g-^<y5i ^^i^a.1- #-#*m 

<56> #71 Sl^^i ^^-'Rr, #71 -gr^olol 7^51^11^^ #7l ^ ^ #*1 

ol ^ol^lofl 7l^t> 7>^£^i ^ #7l f^HrH^I 7l^*V 7}^£^£t ^ ^ 
71 £-B^Kr ^^Y; ^ ^"71 f^H^Eofl 7l^*V 7>^£^^.ofl 

<57> #71 ^-^lojol 7 ^£^II4E1 ^71 ^^7>#£o]l 7 1^*V 7}^£^iLf -gr^Rr ±- 
<58> #7l <£^<HH, ^71 -g-*}^ 31^^^ $ ^, $ = 
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A by 

^z^il* ^^1^, $ ^ w ,0 3^ ^ x °^°] 3#tt ^ qv] 

<$7}£\ 7l#^ oiMm sfl^*>7l 3^ ^^^1^ 

<*fl 7l^# ^AliEjo] ^^^^^. f <a^^sl 3*H1# 7la*H 

-g-^ojoii tfl-g-si^ -g-*]^ ^#§>ji ^7i -g-^^ ^l^* J[. 

^a., 7}-^£^i ^ -g-^*]^ 7>^£^n# #3*Rr #3}; (b) 

3* -g-*)^ ,0 )» ^M*H=- ^1; (c) ^€ ^-71 3-3 U 3 
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1020030016779 #^ 2003/9/2 

<61> ^"71 (b) #3]tt, (bl) ^"71 -g-^a^ 7H-51^J± ^ ^-71 -g-*]^*. 7>^£ 

^J±<^| 7l^§>o^ ^44^^- -f-*B -5-3^331 ^^^^^-(4) 1,9 l,f 1) ^ 

S]^4^Ja(4> 2,9 2, v 2)1- ^#SKr #31; 3? (b2) ^V#€ ^ -g-^^^^i S] 

^^iL ^ ^71 -g-^°j3]^ 5) ^Z^^ 7l^<5H ^4^* ^"71 

<62> #7l (bl) #3HH, #7l -g-^^^ 3*I^iL $ 1 ^ ^"71 -g-*}^*]^ s)^^- 

Aby2 

^J± <J) 2^, $ 1 = tan-^^zl ), $ 2 = tan-^: ) °] §>Uf . 7l ^ , W> 

^li ,-S-^°J^^ 7}#E^If 3*1*^, A *, A **& AA Z^l |-3]o]3l7j 7 > 

Z » ^ nfl v 1 jV 2^ ^° ^1 Cfltb -g-^°J^ 3|#^iL, 

0 1 Z^o] sl^H ^*fl ^o^ol ^ ^ £]*l^Kr X * ^Hl tfltb -g-^^^l 

s^^iL* ^*l^i, Mr? 2,9 2 AAQ ^^Hl ^1*11 ^^l Jf$) ^ 

<63> ^71 (bl) #3HH, ^7l -g-*)^^ 5\&A^£- 9 1 ^ ^-7] -g-^^JS: 

Abxl Abxl 

*JlEL 9 2^-, 9 1= tan-'( si Aby\ 2 +Abz\ 2 ), Q 2 = tan -1 ( v/ Aby2 2 + Abzl 2 )0] 7$0) V} 
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1020030016779 #§J Q*}: 2003/9/2 

&^f>}t\. <^7H, H>T^H.eH«a^ X.Y.Z BfcH ^ nfl ^w^w^. z|z| x^Ml tfl 

-g-2) £ 7|-^H^ iL .-g-^-g^)^ 7>^£^ If S] nl ^ f A byX A by2 <^ yj.^. 
tfl^: <a 3 31 7>^£^i, 3-31^3]* 7}^£^if 3*1 *Kn, A ^, A ^ z}-yj\ Z ^ 

j±, -i-^*]^ ai^zHJi* 3*1 sKa, e i £ v H 3tv sj^H £)n Y °°} 

3*1 tlr^. 

<64> (b2) #7iHH, ^7} $ fe, $ (t) = a*t + b Si w> 

3*1*}^, a ^ [$ ( '*) - <j> ( '»)]/( '2 - 'i)^- ^b1*>jl, b - a* *i + $ ( 'O 
1- 3*1*}^, z ° efJi *}• nfl <p ^° ^1 tfltl: sl^i^^li* 3 

nl^-JL, e v 41 3^ 3*fl sj^t!: ^3 3*l*Rr rfltb 

3*1^1, $ y ,0 ^3 Sj^H 3*fl ^o^o] *3 ^ 5]u) 

^ 2 ^<Hl S^z^iL* 3*1 

<65> #71 (b2) ^tihh, a o v 7 i -g-3i<y^ e e ( t ) = c *t + d 91 «V 

3*1*1^, [e ( '») - e ( '0]/( ' 2 - 3*1*1-^, d ^ - c* '> + e ( *o* 
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<66> ^-71^ 7]#^ ^l* *fl^S>7l 5)*V, -g- ^^l 4^ 3*>€ 3M§ $ *1 ^ ^ 

71^*1 °J^1^£| ?fl^^^^r, ^^l^ 3*>^1# "S^tHl 7l^§H ^71 

-g-ZjoH nfl-g-^ -§-*]<y^ ^l^iLS 3#*>JL 3#£ #7l -g-^<y^ ^l^iL-I- 

^]=#*H1 ^^Al^l^ ^^Aji^o. ^a^^ofl ( a ) -g-^Sl 7>^ 

£^iL» #^*Kr 1&7fl; (b) #7l 7>^£^iS^-Bi ^-e)^ ^7>4? 

soil 7}^^ioi] 7ia*H -5-3°^ a^^^JK* ,e ,v )» ^*Kr #31; 

(c) ^€ ^"71 -g-3]<g^ Sl^^i ^ #^ #7l -g-^<y^ 7>^£^^.o11 7la*H 

a 0 v 7 ] -g^s} ^l^t- ^1; £ (d) #7l -g-aj^ 3*l^Ji# 

#31 ;» S^W. 

<67> #7l (b) #7flir, (bl) #7l -g-^S] 7>^H^i.^E^| #7l <9 -g-^ 

°j7H]ofl 71 ^ 7>#£^^ ^"71 ^^7>^£ofl 7l^tb 7^£^^f ±^2) 
7l^H £^*Kr ^^1; ^ (b2) ^Sl€ #7l ^7Mr5Lofl 7l^*> 7>^£^^1 7|^ 

*M 4^ <a#sH^ ^ # 7 ) -g-^oio] ##*>^ #3);!- i^*V4. 

<68> #71 (bl)#7jHAl #7l -g-^^ 7HfJE^Ji# *1 <3 ^f- ^Hl ^ °H -f-^A] 

<69> #71 (b2) ^TjHH, #7l -S-^^^l S^Z^li $ £r, 4> = 



50-17 



1020030016779 #^ H*}: 2003/9/2 

x^-\ Abz )oi ^o) w>^^cf. 0I7H, ^-a^ X.Y-.ZBl-al § «fl 

<70> Abx 

■#7} (b2) ^TlHH, ^7} -5-^]^^ SJ^^^. 9 TT, 9 = tan-'( v/^frv 2 +^6e 2 

<71> ^«*fl ttJ-S^, 3*>-& ^^^li^H zHr^^HSM 37 flo) 7^£^jl 

°l-g-*H 3*H1^ 4€« ^ 5U^. 

<73> £ 2^ -g- ^^^l^Hl sj^^iL ^^o^a>«-( 120)1- ^lt!: 

< 74 > a. g-igefl rcfs <y^X|^£- oj^^l(iOO) ^ (300)-& 
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1020030016779 #^ 2003/9/2 

<75> ^1(100)^ 7l-^£^Ai(iio), a^zjygii ^^o^A]-«.(i20), ^^-^^(130) 

£ ^4PM140)» ItW. 

<76> 7^ 3E ^( 110 )^ <a^#*l(100)S] 7li£*H Xf y,Z Afl 7 flS] 4*ofl 7l^> 

^ X ,Y,Z 4 7fl^1 ^ofl cfl-g-s]7fl ^wl^rf. 7 >^£^a-1(iio)^ <g^#*l 

(100)5] -g-^^H 7l^H -§-3°^ 7H^E^iL, -g-3]<y3i^ 7>^£^i 31 ^rZ\°}Z\3?- 
7}^SL^^ ^ zj-zj- #^*lrf. tlH 37fl^ 7Hr51^H7} ^tilsq^ ^ 

°1 ^^Hi 2^ 7>^H^^# ^ 7>^^A^ 27fl ^Wl*Rr ^£ 7>^ 

<77> -g-^*]^ 7 }^£^i, -g-^^*} 7^H^a. 31 -g-3l°J^^ 7>^£^^1 tfl *V ^ 

<78> 5: 2 S1 ^AHHl 0}5.t£ 01^^1(100)51 -g-2}0H tH*V ^H^^^- ^7l 

<y^*KiooH s.m*\3-x} -g-3 0 ^ 3*14 -g-^^ z^i <y^^ 

(100)§ -g-*M*l °*o>o> ^j-n^ 7 >^ol ^^>cl-. nl-eH ^ ^ofl ofs. 7Hr5L^ 
(110)^ <^^*1(100H1 51^ MS}:^ f>}±: -M19J51 ^ 7>^£^^. ^ -g-*]^ 
7>^5L^iL# ^#^r ^ -g- ^1 ^^l^i 7>^5L^^ S^slix} f>}^ -g-2j9j5] 

W>S ^ 7l-#£^i« ^HW- ZLElJl -g-^oj^lTT 7 >^£^iL^r S^^7> ^ 

-g-^ojo^ w >s 3^1 7>^5L^i* ^HW. -g-*! 0 ^ 7>^5L^iL^ ^>-g-7Hl 5)*fl 5. 

^JI*} ^ "g^^l 7l2:*V 7>^£^^.l- 5lnl^-Cf. 
<79> Sl^Zl-^a. ^^^(120)^ 7^5.^1(110)5.-^ -g-^oj^l^ ^ o.3] 
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<so> -a- ^Alo|]oflA-l s^z^iL ^^^av«.( 12 o)^ ^11^^(121) ^ ^12^^(122)1- 

<8i> ^1^^(121)^ 7HrJ£^A] ( H0)S^ <y 3#*1(100)S} -g-^^^l 7>^£^iL 

£ -g-*)^*!^ 7}^£^ilt ^3^4. 

<82> ^l°§^Hf(121)^r -g-*}^*]*! 7>^£^iofl 7l^H ^A}^^^ ^ -g-21 

<83> ^11^^(121)^ -g-^*]^ 7>^£^^1 7]^*H <^A];2|-^-g- f-tfl 

< 84 > ti>t^^eflcy^ X.Y.Z A^ ^ nfl, w^Hefl^Ho] x^H] tfltV 7>#£^g 

ill- aWHell^l^^ Y^°11 7}^£^lf ^^S, ^H^^H^ 

^c^l o}*fl ^ool ^ ^ ^nl^ ri^d)] cfl^j- S^Z^^l" 0 O.S M-B]-^ 

<85> ^t tv 

4] $ = tan-( ^ ). 

<86> a}c]2e^J$l X.Y.Z A^- ^ ^ , w}^Hefl°J°lH ^ x^Ml tfl*}- 7>^£^ 
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<87> ^1 Aj 

5] 9 = tan-'( \/ ^ 2 ) . 

<88> 4 ^ 5^ Z]-Z| -g-^oj^ rt^ ^BfloflA^ 7 >#£^iS^-Bi S^Z}- 

<89> ^2<^a>«-(122)^ ^i<^A]-«-(i21)S.^-Ei a>#^ -g-2] 0 J^*} ^^4^^- ^ 4> 4 

<90> ^ 2 ^AV«-(l22)^r ^l^^-f-C 121)5. -^-E^ o.^ci^^i S^z^Ji f> $ sj- 0 

<9i> ^12^^(122)^ -g-^oj^ sj^zj-^ii ^ $ ^ -g-zi^* s]^z|^i 

^ $ 41 71 o^a>^^ ^ 0.31 ojo) ^z^^L $ ^ <2^t}-. 

<92> ^2^^(122)^ <a^€ -g-zio^^ 2)^4^i # G ^ -g-^zi-f 3#4*<m 

<93> -g-^^^^i^ a14* '».S.S, ^-4°J4^ *]ZH- ' 2 [$('»)- <D ( '« 

)]/( ' 2 - al,-a*'' + $ ( 'OS b £.3. M-E]-v§ , -g-3°Js) 

# $ (t)£r 4^ 6 oll q-Ef^i ^ Sit}. 

<94> t^r^ 6] $ (t) = a*t + b. 
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<95> zleIji -g-ajoj*]^ x\y^ 'io S| ^oj^s) AlzM- '20 Si [0 ( '») - 6 ( 
)]/( ' 2 - r 0^§- cS,-c*''+9( '0* d £ M-Ef^i ^-f , -i-^ojo^ ^zHm # 
9 (t)£ 4^ *r*H] 7^1 ^*fl M-b]-^ ^ o^rf. 

<96> [^*vai 7 ] e (t) = c*t + d. 

<97> ^^o^AV«_( 130 )^ 7>^£^]Ai ( 110)5. -g-^°J^ 71-^51^ <g ^ W> , 

zl-^il ^ £^(120)5^ ^£ -g-*]^ s^z^ji-I- og^^.-^ o.^ 

<98> <3^(135)^ ^^^^(130)^1^ -§-21^21 ^^l^til- 7}s&2) 

2*\% ^ ^<3*H 2±&$;^r <£^tf. 

< 99 > ^Ai-f-(UO)^ 3 3^ ^^(135)^1^ ^l^i* liS^^l 

(300)5 ^^(140)tt -fHd-f-y £tS ^ ^AM-, l-^i 

(bluetooth)^- ^ ^-f^l 3.^91 ufeJ-^i *>cf . 

<100> Jl^H ^1(300)^ ^^1(100)5-^^ -g-*j*H 7l^}o^ -g-^^jo]] cfl-g-sqir 

^*l^Ji» JL^H^1(300)^1 ^itsfl°lf4. SiB^l(300)^ 7fl<?] ^cfl 7l7l*l ^ 

<ioi> E 3 ^ ^. ^a^H ^ S^z^jiL ^^^W(120)# 

^1(200)7> i^-^ <^Al^o} ^iolcf. 
<102> £ 2 <HH a}<2}- ^-o] ^- i^tgo]] rt).s o^a1^£- jLiB^*l(300) ^ ^3 

^1(200)1- JE^-t!:^-. 



50-22 



1020030016779 #^ ^7}: 2003/9/2 

<ios> < g^^l(200)fe 7^51^(210), 33^*1 ^^^(220), ^^^(230) 

^ ^^1^(240)1- SW. 
<104> ^^^-(230) ^ ^]^-(240Hl tfl*V £ 2^11^^ ^^^>cf. 

<105> a)-^ a}7H^ 7}4=-5.l&*\(210) ^ ^<£^(220H cH^A^n]; ^ 

<106> -& ^UHH 4^ 7>#5L^^1(210)^ -g-^°J^ 7f^i^Ji^- ^#«1 ^ #^*lt^-. 

<io?> ^HH ttf-s- Sj^z^iL ^<£Apf( 2 20)^ -g-5l-*f(221) ^ ^^(222)» 3. 

<i08> «.e)«.(22i)^ -g-^]^ 7]-^^ il- ^ ^Hr^. nalji <y^^ ^-3lo]o| 

7>4f£^iLSJfEi ^^^1(200)^1 -g-^T^H 71^*1 7H-51^iL3f ^^7>^£cHl 71 

<i09> « 0 ng£- El -^(221) 7} t1^^4^e^(LPF : Low Pass Filter)* ^]^Rr % 

ol W>^-3l^>Cf. 

<110> -f-^-^iL^ -g-3lol*HH 7l^*V 7>^£^ ti^l Hl^H #^7>^£<H1 7 l2L*> 7>#H 

Ci ^ ^^Cfl^ ^7)1 ^Itf. 4^ ^5l«-(221)^l ^-f^^ ^-«1^ 7| 
^^ 7 >^£oll 7]^*t 7>^£^^ -S-Bm22lH 2l*fl ^El^^T^. 

<m> ^Afjf(222)^ f^Hr^l 7l^*l 7>#i^£Ll- ^^4. 
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<H2> <3*V-f (222)fe f^7^£i 7l^*V 7^E^li 7l^H 4 ^ ^ 

*H 51- **fl ^>#W. 
<ii3> -f-^jis. ^}7\ #eJN^ ^-^ < y°l f^ofl <q*fl^i& t^E 

<ii4> g:%j- #7l°1H ^o] 4 ^ 5^r ^^HH 1 * aj-g- 

°1 7>¥*M=K #^7>^£o 1 ] 71^*1 7>^£^^<>11 cfl^fl 4 ^ 5-1: 

*}-§-^ ^ $m. £^(222)^ f^H^l 7l^*V 7>^£^Ji# <a^«i-j7 4 

<115> AV#^ S^Z^Ji 7>^S.^A-1 (210)5.^ -g-^^^ 7}4?S.% 

J±tt ^^^^(230)5. ^sU, >£«-<3^(230HH ^HBfl^H^ -§-^1 

^l^iUr 3 3^ ^^(135)» fs}<^ 3-3 ^l^-^ 2^ J) 

3-S.ft°l JL^H^l (300H ^i^^cf. 

<116> cfnV £ T^HoflA-m V ^1 tfl^flA^ ^Z}7) &&t}. ZL o]^ ¥ ^7} 

<H7> £ 4a^ 7>^5E^l^(iio)S-f-Bl -g-3°J^ 7^£^if uf^vfl ZLSflHolrf . 

<118> ^V^O. S 7}^£^A^«-Ei -§-*] 0 J^ 7>^£^^ ^^J-^JEofl 7l^*V 

7>^£^£L * -g-^T^H 7]^*> 7}#£^17} 51*1*} 

-2. 5^ w>2f zj-o] <^hV^ AS. -g-^T^Hl 7Hf^ iL^ lHz^^i 20Hz 
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<H9> £ 4b^ £^(221)7}- ^-f-^&ll- ^tilarH £ 4a2l 7>^£^Ji^A-l f^7Mr 

£ ofl 7l^^r 7>#£^ ioVoi ^0.0^ 7>^£^ j±# i^Efvfl nefl^olcf. 

<120> £-3^(221)41 7^^-3j-^Ei« ^til*V , ^st-^cflo] 7>^r£^^.^ ^E^S] 

<122> £ 2 ^ £ 51- #2:T5H 7flAl^-Cf. ^ A}-§-*H ^*fl ^^1(100)7} 

-g-^loi^ ojs^ -g-*)^. ^^^1(100) vflo] 7>^£^lAi(H0)^ 

(loo)si ^-^<yoii 7i^H 7}^^it ^#*v ^ofl #^*t4(S400). 

<123> #^5} 7>^£^§^ -g-Zlo]^ 7>^£^i, 7 >^£^^ ^ -g-^^jSl 

(120H ^^^cf. 5]^^^. ^ 120) vflo} ^11^^(121)^ ^-3] ^3]^ 7>^ 

S^iLofl cfl-g-sl^ ^^31^: 5\#^£_7} ^:#€^(S410). 
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<124> av^s} -g-2] 0 Jz]*i S^z^ji ^ -g-^a^ j^z^ji^ *fl 2 <S^-*f(122)S 

^A. ^2<£^f(122)^r ^-3j<yz|^ S^z}^ £ -g-zloj^ s^z^iLofl tfl*|| ^ 
^ 6 % 7% 3 -8-th}. zl^] s|^14^^-7> ^V#€^(S420). 

<i25> a>#^ s^^iLfe ^^^(130)^ ssi- 7Ht;e^a-Kiio) 

S-^Z] 7>#£^i£ €«-£4h¥-(130)3. #^^4. £^^(130)^ 7> 

(S430) . 

<126> a>^^ f|£?ll 0 J1 -8-3*33 fl*l^J±fe ^^^^ <3i4H?-(135)«|*l ^^3g 

(300)3. #^€4(S450). 
<127> £ 6f £ 32] ^*HH 4-5- ^?H^3 ^M^'SHH tfltt €S.^>Solcf. 

<i28> s. 3 £ 6» 7lHtVtK ^ *}-g-*Hl 3*fl <3^#*l7> ±732] 

-§-^4. o ^^*l(200) tfl^ 7}^JE^Al(210HH^r ^^1(200)3 
-g-*]<?H 7l^H #^*>4(S500). 
<129> £^<g -g-^ojo^ 7 >^£^ a.6flfe -g-Z^HH 7]^tt 7MriE^iL ^ ^ 7>^ JE^l 

(220)41 ^^€4. s]#^iL ^£^(220) ^ &eW221)fe <93€ 3-3 ^3 7> 
^rSL^^H -g-z}<34*|H 7)^*> 7^i^^. ^ #^7Hr£ofl 7l^t.V 7>^£^iLl- z}- 
zj- ^-e)t}-q-(S510). 
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<i30> #^7>^£o]i 7l^*V 7>^i^^ sl^i^i ^<gA>«.(220)o11 

5)#^iL ^-£^(220) iflsl <3tf^-(222HHir 7^51^ ^ 

f^Hr^ 7 ] 2:*! 7>^£^iofl tfltfl 4 £ 51- ^-g-tb^. H^l ^ 

-g-*]^ ^A^S-A ^>#^cf(S520). 
<m> -g-*j<y ^ Sl^^H^ ^^^^(230)^ 5E^ 7Hr514JH (210) 

7Hr51^iL51 ^^-¥-(230)51 ^^^(230)^ <&%Q 7} 

(S530) . 

<132> a>#^ tfltb -g-*]^ ^*l^iUr ^^-f-(235)^]Ai SjaJJg 

^£4(S540). 3*l^iUir ^^-(240)# ^-n iiE^] 

(300)5. #^€^(S550). 

<133> 51 7a^r £ 3-g-*> ^^Hl 71 ^ ^3 TC^Hl ^ ^ l±<^Tr 

<134> 0 ~ 3°ll tfl^H ^^*1 

<135> 51^H 1^8:^*1 51 2°\] 4^. ^UHH nfe} ^51^1^ 7 > ^ 

*ti £ ^7]-ol4. 51^1^ si}-^^ 51 3^1 ^Al^ofl ofe}- ^51 

^7> <&±= <a^#*H ^*fl £ ^-f^ :£*H4. 51^H iE}-^ 

&|i(stylus)€* Efll-^(tablet) 33 33 ^ ^-f ^ ^H4. 

JE^H n}-^^ ^51^1^7]- 5£^ 9]^ £ ^4-^ ^M4. 
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<136> £ 7b^r ^-g: 7l^*V 5E 4€r ±% $ £*H cfl^b 

iH^rxr 5LT&°]3L, 5L 7ctt -g- t^-§- ^-g-*V <*J 3 71^*1 §-*H tfl$ 

<137> £ 7b^r ^> 6 - 9^1 cfl^H -£ 7c ^ G, H, I ^ J ojc} 

<138> bH&3<*I, f^-^*}, ^ S**^*H tfltb ^£ 5L 7a^ ^-^SVcf. 

<139> JE 7a ,51 7b ^ 51 7c°lM £A}^>J1 oj^ h><4 £o] z^r-SL^l*^} flfe #Bfl ^ 

<141> neiu} O]^ ^AjAl^o}^, ^Al^ofl <y^*HH^7 7>^£^^«-E^ 

<142> CfS. AjAl^ofl Hj-EHfe o g^*HH^ 7^51 <M 5. 7>^£^^. 

7> ^#£lJL, 7f^i^i^ 5]^^-^^. ^^o^Xj-^Loll ^1*11 $$.^2-7} 
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<143> -g- 3^ ^^^Ali^cll 7l^*> <y?H^ ^ ZLS] ?|^^^« 0 >^ofl tCj- 

= ^ 3*}^ ^^-^^li^oll^i 37fl3 7>^£^A^ 37fl^ Z^S.^^ oj^-^l 8>JL, 

37fl3 7>^£4ll^nV^ ol^H 3*H1^ -g-*}^* <T= ^ 

5*14. 37flS] 7>^i^Ai^ ol-g-^S <g3#*l^ *fi*H 5£<>H 7>^o] T^^, 
<144> O^MH cflS^o] ^Alofll- -f-^ £ ^ofl tfl*H ^1^711 *i^}$f OJ4, 
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Wtt 1] 

^^l^ 3*H1# -§-^°J^l 7^H #7] -g-*)<?H Cfl-S-S]^ -g-*)^ 

^€ ^7i si^zi^a. ^ ^-^<y^ 7>^£^^i 7i^H # 

[^T 1 * 2] 

^A>34^^ ^.«q ^o}*}^ 1,9 1, V 1) £ -g-^^ ^^^^.((j) 2> e 

2,? 2)t -tfr#*}fe ^U^VJf ; ^ 



50-30 



1020030016779 #3 U*V: 2003/9/2 

l^U- 3] 

Aby\ 

(J) 1 = taix _1 ( ^fal ) f 

(J) 2 = tari _1 ( ^6z2 ) 

°l7H f ^Heflojo] ^SL^ X,Y,Z ^- nfl 
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A^ A^*. yj-yj t\\i£ ^-*\^y\yl 7}^Sl^& 7 }^i^^.» 

2H*}:n, ^ Z^ofl cfl*V -g-^i^zi^ 7>^£^iL, -g-^^^^i 7Hr5.^iL 

^ofl tfl^ -g-^<y^*i s^^n, -g-^^^^f ^H^jl, ei^f i 

oil £R> r °°} si^itb ^ ^l^Rr tfltb -§-*}<y^3l 3^ 

^H^, e 2-& v 2^1 s]3H ^sfl s]^*l 3*.°) ^ b\ v] t}^ Y * 

^Hl ^ -g-^i^^^ ^^H* i^H^-Jl $ 1^ v 1,9 1 zj-zfsl ^ 

4] 

Abx\ 

Ql= tan _1 ( yj Aby\ 2 + Abz\ 2 ) f 

Abx2 

9 2= tan " 1 ( \/ Aby2 2 + Abz2 2 ) 



50-32 



1020030016779 #^ °J*>: 2003/9/2 

o^7}*\, «M£B| 0 Jfi] 3fS^^r X,Y,Z ^ ^ A bxl A bx2 *_ 7 j. 7 j. x ^ ^ _g. 

3 °J 3 # ^ .-g-^^i* 7}^^ ill- ^ D] ^- JL , ^ m , ^ by2 °- z}-z|- Y^ofl cfl 

7f^5L^a., -§-^<yz]^ 7>^£^i# ^^l^Jl, a^a^ ^ 2^ ^ 
fl -g-z) <y ;*| £ 7>^iE^iL, ^oj^j^: 7 >^H^JiLl- ^^.^H 31^41 cfl*V 

5] 

*ll 2%H1 31°]*}, 
#7] *fl2<£^4H, 

^ 3*V€ 1)^*1 7l^*V 
$ (t) = a*t + b 

^>J1, a [*('») - $ ( r 0]/( ' 2 - '0^- Sl^l^Jl, b ^ - a* 't + $ ( '0» 
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6] 

0 (t) = c*t + d 

*>JI, ctt [0 ( * 2 ) - G ( '0]/( ' 2 - '0* ^l^Ka, d - c* '» + G ( 'OS 3*1 
[^T 1 * 7] 

oj^^l^ 3*}€# -g-3«2H 7]^^>^ ^"71 -g-3]oH) cfl-g-E]^ -g-2]<^ fl*13iL# 

» 
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^*<m #?1 S^zJ-^ji ^ #^ #7l -g-2]<y^ 7>^£^^<H1 71 # 

71 3*l*<m» ##*}^r ^«r^^; ^ 

#7l -g-*]^ 3*l^iL«- 33 3 ^Tgofl ^o§*Kr <3#^;«- 
^-^jAS ^ 3*V€ ^*o^^li^^l 71^ <y^X|^. 
8] 

*fl 7%H1 $H>H, 

#7l s^z^H ^^^A}«.^ > 
#3€ #71 -g-^lolo} 71-^^i^Ei #71 ^^^1^1 ^-^lcy^ H l 71^*1 7>^£ 
^ #71 ^7Hr5iofl 7l^*V 7}^£^it ±^S) «HH1 7l^*H £e}*Rr ^ 

#71 ^^7>^£ofl 71^*1 7>^£^^1 7l^H ±% 3 ^#^* ^*fi #7l 

&z\<$b\ s^z^sli- <£#^-;-I- s.^}^ 3# ^-^^.s. sfe 3*>€ ^#*j- 

9] 

#71 -g-*)^ 7^51^ iL ^-71 ^^7>^£ofl 7l^tt 7>^£^i# £-B^Rr ^ 
#71 -g-*]^ 7^£^if T^^^E-H ^^71^ ^-g- 3^ 
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10] 

A by 

§ = tan"'( Abz ) 
HI 

0 = tan"'( n/ ^6y 2 + v 46^ 2 ) 
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12] 

sj^^isi 3*v€# 3-3 ^ 7i2:SH -g-3 o rH cfl-g-si^ -g-*)^ 

(a) ^-21^^ 7 >4*5=3j±, ^ojaj^ 7>^i^^ ^ 7}#£^if #^*> 

(C) ^€ A o V 7l -g^^ J^Z^Ji ^ #^ ^7l 7>^H^i.ofl 7l2:*H 

-8-71 -g-*)°J3 3*1 ^iL» #31; g 

(d) ^7] ^^j^iLl- ^^ofl ^cg^ c^l;* 5£^m ^ ^ 

[3^* 13] 

^-7] (b) #7^, 
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(bl) #3*1 #7l -g-^oj^l^ 7V^£^i £ #71 -§-3lcj2l^ 7>^£^io|l 7l^V^ 

<£#*}-^# #*fl -g-^^^]^ S^^iL^ 1,9 1, V 1) ^ ^^Jf S^Z]-^ 
(<J> 2,9 2,y 2)1- ##*Kr #31; ^ 

(b2) -g-*i°J*l3i Sl^l^ii ^ #71 -g-^oj^i^ sl^z^Jiofl 7l^^H 

^#4^# ^ #7i ^<ysi si^^in- #7ii;i- i^Rr 3^1- 

[^^J- 14] 

*11 13%H1 91°]*), 
#71 (bl) #tHH, 

#71 -g-zio)^ s^zJ-^iL $ i ^ #71 -g-^oj^i^: s^z^iL $ 2^, q-g-^1 ^ 
-*H 7l^§}<^ ##5^ H}^ 3^>€ ^^^^l 7l^*l ^^Al^Efl 

/I fry! 

$ 1 = tan"'( Abz\ ) ( 

$ 2 = tan"'( ^2 ) 

o^H, Hfcjs^jo] 2}-&^-g: X,Y,Z el-Jl ^ ^ A ^, A ^ zj-z}- y^l rfl*! -g- 

-g-*i<y*i;*i 7 >^£^i., -g-^ioi^JsL 7}^£^iLl 3*1 ^-JI, ^^lM cfltb 

r °, z ° t 1 <i> l,w 2^ z]-z]- ,g*ofl cfl*> -g-^cy^j^ 5} ^z]-^^, -g- 

210131^: Sl^zl-^iil. Slnl^>j7 ( e 1 ^- v lofl o]^. gj^oll o}*}| ^ool ^ 
# ^*l£Rr r >^^l cfltb -g-^^^l Sj^^iil- SH^-Jl, 9 2^ v 2*11 
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Jl <J> l^r V 1,9 1 ^^H ^ x °^o] S\$.i& ^fij ^ o)xi]-5}^ * 2 ^ ^ 

# -g-^jojZl^ S^Zj-^Ji* SH*>JL, $ 2^r q» 2,9 2 ^ *H o] ^ ^o^o] 5]^ 

m^-ty 15] 

^-71 (bl) #7iHH, 

#7] -§-2]^^^ S]^^^l 9 1 ^ ^"71 -g-^*]^ sl^z|^a. e 2fe, 4^ 

Q 1 = tan"'( \/ ^fryl 2 + ,4621 2 ) ; 
0 2= tan"'( \/ Aby2 2 +Abz2 2 ) 

c^H, tiV^S^]^^ X,Y,Z e}JL ^- nfl ^ x^Ml tfltb -5- 

^3*1 7>^£^i 7>^£^^.l- SH^Jl, A^ A^g. z|z}- cfl^V 

*V ^<y^^i 7>#£^^, -g-^^ 7f^£^at sj^JL.'^Hefl'SW 
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[33^ 16] 

*)1 13%H1 31°]*], 

(b2) ^HH, 

4> (t) = a*t + b 

*}JL, a [$ ( ' 2 ) - $ ( '*)]/( ' 2 - b fe- - a* r > + <J> ( '0» 

17] 

(b2) ^ofl>H, 
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0 (t) = c*t + d 

^31, c^r [9 ( ' 2 ) - 9 ( '»)]/( ' 2 " '0* ^H^l, d ^ - C* '» + 9 ( '0* 

21°1W. 
18] 

•g^^ls] 3*>€# -S-^^^l 7l2:*H ^-7] -§-3*H cfl-g-jsq^ 3*l^iLl- 

(a) 7>^£^^.l- #^*Rr #7ll; 

(b) ^"71 -§-3101^ 7f^i^iS.^ £-E^ ^^7>^£o]l 7l ^*> 7 >^£^^1 

(c) A oM Sj^z^iL ^ #§m #7l -g-^S] 7Hr5L^iLoll 7}^*} 

(d) #71 ^*l^iL» ^1^^ ^^^] ^-^^ #31;* 3i^Rr 3}* ij- 
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i9] 

^■71 (b) ^Tfl^r, 

(bl) ^"71 ^-]o]o] 7^51^^^ ^-71 <^#*1^ ^-^l^^Hl 7> 

#31; ^ 

(b2) ^"71 ^b^H^I 7l^t!r 7>^£^iofl 7l^*><^ ^a>4^^- ^sfl 

2] s]^z|-^i# ^V#h>^ #31;* £^-*Hr ^ ^^jAS Sf-fe 3*}€ ^ 

[^^*o> 20] 

*11 19%H1 $1°]*], 

A o V 7l (bl )#7JHH ^^r. 
21] 

19%H1 $1°]^, 
^7} (b2) ^r^Hl^ , 

*>tt 3*1^ ^Aj^Efl ofl 7] 2^ <y ^ A] i efl o| ^ ^ ^ wj-^ . 

,4 fey 

(j) = tan" ( Abz ) 
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Z o ^-JL ^ ttfl ¥ ^ofl cH*l Ji^z^iL!- £M*Kn, e v <H1 ^ ^l^l 

22] 
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